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Gamma-ray Observation of

the Cygnus Region
with the Tibet Air Shower Array
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We report detections of 2 gamma-ray sources with energies
above 10 TeV from the Cygnus region.

TASG J2032+414 in Cygnus OB2
and
TASG J2019+368 in Cygnus OB1.

Contents
Introduction
Tibet ASy experiment
Data analysis and Results
Summary




Introduction

- TeV gamma ray observation of the Cygnus region -

Cygnus region :star-forming region , natural laboratory
to study cosmic ray acceleration and transport.

Cygnus OB2 : Photon count residual map
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~ Tibet-111 Air Shower Array
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O Tibet, China (90.522°E, 30.102°N) 4,300 m a.s.l. \ -
O scintillation counters 0.5 m? x 597
O area ~65,700 m?
O angular resolution ~0.5° @10TeV
~0.2° @100TeV
O energy resolution ~40% @10TeV

~20% @100TeV

2nd particles timing = arrival direction
2nd particles energy deposit = primary energy

Air Shower Array



f Water Cherenkov Muon Detector Array
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Measurement of number of muons in air showers
= v,/ CR discrimination

Data: 719 live days from 2014 February to
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_TASG J2032+414 (Cygnus 0BZ) |

Significance map > 10 TeV

Declination (deg.)
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» Detection significance 5.3c > 10 TeV

Angular distribution > 10 TeV
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Fitting with Gaussian:
Gpsr = 0.36° from MC simulation
Geyp: SOurce extension

= Gy = 0.00°+0.14°
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» Source position coincident with PSR J2032+4127 6




_ TASG J2032+414 (Cygnus 0BZ) |

y-ray energy spectrum
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1 This work can be fitted by

a simple power law:

—r
aF o (_E
dE 40 TeV

No = (4.13£0.83) x 10716 TeV tem2s7*
I'=312+021  (x*/ndf = 1.6/4)

Gamma rays likely produced via IC
scattering by electrons produced
by PSR J2021+3651



| TASG J2019+368 (Cygnus O0B1) |
Angular distribution > 10 TeV

Significance map > 10 TeV
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» Detection significance 6.7¢ > 10 TeV
» Source position coincident with PWN G75.2+0.1
0.23° west of PSR J2021+3651



dN/dE x E? (TeV cm2 s™)

| TASG J2019+368 (Cygnus 0B1) |

Y-ray energy spectrum

This work can be fitted by
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Summary

Gamma ray observation of Cygnus was performed

with the Tibet air shower array
719 live days from 2014 February to 2017 May

2 gamma-ray sources were detected.

» TASG J2032+414 (Cygnus OB2)
O (R.A., Dec.)=(308.04° + 0.08° 41.46° + 0.06°), coincident with PSR J2032+4127.
OO0 Gamma ray spectrum from 10 TeV to 120 TeV

ey, B \7 No = (4.1340.83) x 107 TeV tem 257! ['=3.12+0.21
dE ~ 0\ 40 TeV T '

» TASG J2019+368 (Cygnus OB1)
O (RA, Dec.)=(304.99°+ 0.11°,36.84° + 0.08°), coincident with PWN G75.2+0.1.
O Gamma ray spectrum from 10 TeV to 200 TeV

cut

dF FE -t FE _ —15 -1, —2 -1 _
9E _ Ny (40 TeV> exp <_E ) No = (3.6 £ 2.0) x 10~ TeV—'em2s I'=164+05
Eout =44 £ 21 TeV
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